UNIVERSITY Or SASKATCHEWAN 
College of Engineering 


CE41S.3 Reinforced Concrete I 

Time: 3 Hours FINAL EXAM December 10.1997 


Note: Students are permitted to use the CPC A Concrete Handbook, 

including CSA Standard A23.3-94, 


Marks 
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3 - A symmetrically placed 500 mm x 500 mm column can be considered to be pinned at the 
interface with a 4 m x 4 m x 850 mm deep footing. The column transfers specified loads of 
Pd = 2000 kN and P L = 1500 kN to the footing. All concrete has f£ - 25 MPa (normal 

density with a unit weight of 2400 kg/m * 3 * * * * * * 10 ) and all reinforcing steel is grade 400. 

a) Assuming the soil bearing capacity is adequate, check two way (punching) shear. Do not 
change the footing dentb if the punching shear is inadequate, and do n*?r check one way (beam) 
shear, 

b) Design the dowels required at the column/footing interface; however, do not consider 
anchorage (development or splicing) requirements for the dowels. 

c) Using die CPC A Handbook design aids for moment, determine the flexural reinforcing steel 
required in the footing. Do not consider anchorage requirements for this steel. 

d) If the overburden is 1 meter deep (density — 1600 kg/m 3 ) over the 850 mm footing, determine 
the allowable bearing capacity that is needed in the soil below the footiijg. 


2. A rectangular reinforced concrete beam has b x d = 300 mm x 485 mm, and the material 
properties are f y = 400 MPa and fy = 30 MPa (light weight concrete), 

12 a) Calculate the spacing of 1/4 inch (6.35 mm) diameter plain stirrups required at a point where 

the factored shear ioad Vf = 120 kN, 

3 b) Determine the maximum factored shear resistance for the beam in Part (a) in a region where 

stirrups are not provided. 

3. An equilateral triangular column cross section (Fig. 1) has fy =30 MPa (norma! density 
concrete and is reinforced with 3 - No. 25 bars (fy - 300 MPa). Small diameter confinement 
bars (not shown in the figure) and ties provide the necessary confinement to the concrete to 
satisfy A23.3-94 requirements for columns; however, these confinement bars are not to be 
considered in any calculations. Any bending is to be considered about the y-y axis only. 


10 a) Find the location of the plastic centroid (P C ), as measured by the distance x 0 from the center 

of the No. 25 bars. For fy s 30 MPa, «i = 0.805 and pi = 0.895. 
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b) Determine the balanced condition factored axial load and moment, and the eccentricity distance 
(eb> as measured from the P.C., that the moment corresponds to. 

c) Determine the factored axial load and moment which results in no strain in the 3 - No, 25 bars. 

d) If a factored compressive load of 1200 kN is applied to the column to the right of the plastic 
centroid location found in Part (a), calculate the neutral axis distance V that would be needed 

- tor find i ng thcjitffQmp ft ft y mg factored m ome nt that is permitted with the compressive load. 

However, in the interests of time, do not calculate this moment, 
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a) 


b) 


A rectangular reinforced concrete beam has b x d = 300 mm x 485 mm, and the material 
properties are fy = 400 MPa and = 30 MPa (light weight concrete). 

Calculate the spacing of 1/4 inch (6,35 mm) diameter plain stirrups required at a point where 
the factored shear load Vf = 120 kN. 

Determine the maximum factored shear resistance for the beam in Part (a) in a region where 
stirrups are not provided. 


<« V* Cw"« -ft2A fc WT L A - ft p »0.TC>a.<,H5 , x3tx».48g = if.72x/a 8 «/ f Cf-ff 3.ST-0 ^2f. 

/ *- l 

'"'Gf. S.L& Oot^^rt^rfj OiSSffTir^eyir- 

l/ e - Vr -V, - (26-11.72 - 4B,2g_^ \ _ r / 

* T — — ^ 


/ 


£TfEuarH 4AXo( 

COUI.3.7) V ' 


o.S£* 2 <>* & 4 *’) * 4 ro* 40 S 




- v2 ^5^+ir^p) 


Vf * [2o*fo S /J < 0.1 - 0.f *0.7*^thfex 30*50* MBSe lftj4«/oV) 




« S 


H ky ~ 



££03^ - 03x435- 339. 5 t*»l > 2^4*,* - D *ir. 


UK 




Hfty - 

F&fr A PPgQ*CU 

(a. trlA) 

A» wu 
7 cmiT1mT 


V F : t 4 .+ o,gAft]f'’t> J = 71.72.*/® Vj + 4 Oi-tzWiJ) 


3584.^^0.*, 


= S bmm 5 W> = 3SS.fe.^i^ 


2 *,< 



0 x 


A„ ie.okJfT . 2 (nc. 7 )* 0 -a& 

S', J 4 °o 





k 3.34 mu' > S3,34 ti^ -S 0, k 


2'L 


ffa) V f - V c < ‘ = 2^— + OjoC 


fcan* 


) C/. tl.3-S.2L 



r -2tS_ xo«7£k0' 


Oi<_i&r>0,jQ 


3 y. 


























































paOQL£^S 


FT MAC F KA r t 






T.ASK 



□«* oecjoj^?? 


500 



10 

18 

7 

20 


3. An ettLJslaicral triangular cdunwi cross section (Fig. L) has f; a 30 MPa (normal density 
concrete and is reinforced with 3 - No. 23 bars (fy = 300 MPa). S malt diameter COfkfincmer 
bars {not shown in the figure) and ties provide the necessary confinement to the concrete :c 
satisfy A23.3-94 requirements for columns: however, these confinement bars are nor to be 
considered in any calculations. Any bending is to be considered about the y-y axis oaly. 

a) Find the location of the plastic centroid (F.C,), as measured by the distance *o from (he Ccir 
of the No. 25 bats. For f£ = 30 MPa, a] = 0.805 and Pi = 0.395. 

b) Determine the balanced condition factored axial toad and moment, and the eccentricity distar 
(eb) as measured from the P.C, that the moment corresponds to. 

Dctcnni ne the factored axial lwj and moment which results m no strain fci the 3 * No. 25 b. 


c) 

d) 


IT a factored compressive load of 1200 kN is applied so the column to the right of the plastic 
centroid location found in Fail (a), calculate the neutral axis distance "c" that would be need: 
for finding the accompanying factored mumeni that is permitted with the compressive Load. 
However, in the interests of time, do not calculate this moment. 
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3. 


An equilateral triangular column trms section (Fig, I) hns Q — 30 MPa (normal density 
concrete and is reinforced with 3 * No. 25 bars (fy - 300 MPa), Smith diamcrcr confinement 
bars (not shown in the figure) and ties provide the necessary confinement to the concrete to 
satisfy A23.3-94 requirements for columns; however, these confinement bars are not to be 
considered in any calculations- Any bending is to be considered about the y-y axis only. 
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b» 

c) 

<i) 


Find die location of the plastic centroid (P.C-), as measured by the distance from the center 
of the No, 25 b»rs. For ff = 30 MPa. ct| “ 0.805 and * 0,895. 

Determi ne the balanced condition factored axial load and moment, and the eccentricity distance 
{«b} as measured from the P-C-. that the moment corresponds to. 

Determine the factored axial load and moment which results in no strain in me 3 - No. 35 bars 

If a factored compreisve load of 1200 LN b applied to the column to the right of tbc plastic 
centroid location found in Parr (a), calculate the neutral axis distance "c" thai would be needed 
for finding the accompanying factored moment that b permitted with the compressive load. 
However, in the interests of time; do doe calculate this montent. 
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